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EXPERT - SYSTEM APPROACH
FOR SELECTING MECHANIZED IRRIGATION

SYSTEMS FOR DIFFERENT SITUATIONS

Awady, M. N'., Sallam, M. F. A#I., and Hegazi, A. M#I.

ABSTRACT

The objective of this investigation is to help in selecting the
appropriate irrigation system, in certain situations.

Systems under investigation included: (I) surface-flood, (2) common
sprinkler (3) center-pivot sprinkler system, (4), common drip, and (5) solar
powered drip.

Evaluation of systems for selection depended on farm resources
(soil, water, crop, labor, energy, and cost). Results of expert system (ES)
approach were validated through consultation with domain experts and
references. Each irrigation system was given a score for every resource
item. The highest summation for any system indicates its suitability for the
set of conditions imposed.

Three trial cases were put under validation:

(I) Nile delta (old lands), (2) Nubaria (new lands), and (3) Toshki (Large
Reclamation project).

•
Results corroborated that for the delta area (with field crops) surface

flood irrigation was the most appropriate, with a score weight of 9.76,
which is about 40 % .above the average of all the choices. On the other

hand, for the Nubaria case (orchards), the most appropriate system proved
to be the dripping (9.25 score) 15% above the average. In large projects
(Toshki, forage and cereal crops) the pivot and sprinklers showed
feasibility (9.23 Score) 8 % above average. The solar-drip system gains no

ground at present, probably due to high initial cost, but can be used in
remote areas or when hardware becomes less expensive.
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In conclusion, the ES proposed is validated different cases, including
extreme representative situations.
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I. INTRODUCTION
Selecting an irrigation system requires a database of the available

resources. Evaluation of these resources yields the potentials and
constraints which affect the selection. Distinctive choices to select from
include spinkler and drip systems. However, there are many subgroups
among these systems of specific interest including solar-powered drip and
center-pivot spinkler systems (Awady et aI., 2001 a, b).

For the process of selection between different irrigation systems,
Chen et al. (1976), Siomon (1988), and Thompson et aI. (1990) listed a few
resource qualifiers including three main groups: (a) physical: soil, crop,

water, climate, cultural practices, energy available, etc.., (b) economical:
capital requirement, running cost, efficiency, etc.., and (c) social
considerations:-labor, etc..

Expert system (ES) is used for selection among systems, since it
mimics solving problems by a human expert (Hassan and Sharaf, 1997).
The advant?ge ofES lies in integrating objectives and databases to give the
solution. AVJady et al. (1997) used ES to incroporate environmentail
qualifiers (<;oil, crop, practices etc..) to recommend machinery chocies,
manifested by weights of confidence. Results were validated by
consultation with domain experts and knowlodge available from literature
and pertinent experimentation.

Objectives of this paper include an approach for selecting irrigation

systems appropriate for a set of quilifing resource-conditions, based on ES.

Some preliminary experiments were run to evaluate particular

characteristics, especially with solar-powered drip and center pivot

systems, Hegazi (2000). However a second-round rules and new decision
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